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Abstract 
More and more companies are interested in the well-being and satisfaction of human resources. Nowadays, long 
term objectives are more important and advantageous for any company, especially for their employees. On the one 
hand, in order to have a productive and accomplished vision and future, every organization should continuously 
develop and adapt to new demands and offers. On the other hand, dealing with the right direction of performance 
implies many changes, unexpected problems, misunderstandings and slow steps. The lean manufacturing system is 
complex and benefic but the possible changes can bring ergonomical issues. The nature of the problems is often felt 
by the human resources, the most important element in an organization. This paper will present a qualitative briefing 
and review in order to understand the evolution of lean implication. The literature overview will point out the 
ergonomical issues that occur after the lean acceptance. This assessment is helped by five solid scientific materials, 
from different domains, which conclude in the end the authors’ presumption. 
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1. Introduction 
Lean Manufacturing is a concept that appears more and more in companies which sustain human needs and their 
well-being. The well-being of the human resources has to be controlled and verified periodically. This paper shows 
the ergonomical issues of Lean Manufacturing after a quick briefing and research. The base of the study is composed 
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of five articles which contain few issues that appear in companies, once with the Lean manufacturing 
implementation. This synthesis shows a difference between lean theory and lean practice, in reality the employees 
need feedback, direct involvements, security and promotion. The literature synthesis includes also strong 
conclusions which represent ergonomical solutions for Lean manufacturing.  
 
2. A literature synthesis on Lean Manufacturing 
The concept of lean manufacturing originated at Toyota, the Japanese automaker that has been thriving in the 
global competition for decades. In 1988, the Toyota Production System (TPS) was introduced. This concept was 
developed to survive with the minimum amount of resources in economic crisis. Due to vast shortages of material, 
financial and human resources, TPS was force to choose the waste reduction policy in the shop floor as a strategic 
goal to achieve. During the hard economic conditions, Toyota sustained and prospered because of the high efficiency 
and productivity of its production system. (Behrouzi, F., Wong, K. Y.,2011) 
2.1. Overview of lean manufacturing 
Lean manufacturing represents a multifaceted concept that may be grouped together as distinct bundles of 
organizational practices. A list of lean practices includes just in time (JIT), total quality management, total 
preventive maintenance and human resource management, pull, flow, low setup, controlled processes, productive 
maintenance and involved employees. (Yang, M. G. M., et al. 2011). 
The rapid growth in manufacturing has created a lot of economical, environmental and social problems from global 
warming to local waste disposal. There is a strong need to improve manufacturing performance so that is less 
industrial pollution, less material and energy consumption, less wastage, less psychological disorders for human 
resources. (Kumar, 2014). 
Environment, safety and health (ESH) research has a strong tradition of conducting research in manufacturing to 
improve workplace ESH conditions and has tied it is management strategy and technical practices to many 
significant priorities: illness and injury prevention, environmental sustainability, psychological risks mitigation, 
corporate social responsibility, compliance with regulatory and insurance requirements. 
The ESH field is well-known for conducting investigations in manufacturing to ameliorate and prevent 
occupational and environmental hazards. Traditionally, ESH has tied its management strategy and technical practices 
to prescribed priorities. Occupational illness and injury prevention long have been a hallmark of the ESH profession. 
An integral part of the ESH field, both in research and for professional practitioners, is hazard analysis and risk 
assessment (Jensen, 2007). Hazard analysis involves prioritizing hazards by reviewing the potential consequences of 
a certain activity, ranging from negligible consequences to fatal consequences. It also involves assessing the 
probability of the hazard occurring. Once these have been assessed, an informed decision can be made as to how to 
deal with the hazard. This is often referred to as the Hierarchy of Controls and involves the following: 
x Elimination: Review whether the hazard can be eliminated entirely  
x Substitution: Review whether there is another less hazardous option such as a different chemical that might 
be used  
x Modification: Review if the design of the work station or plant can be modified to resolve the hazard  
x Isolation: Review if the hazard can be isolated and prevent contact with people or the environment  
x Engineering Controls: Review whether a hazard can be resolved through engineering  
x Administrative Controls: Review whether a hazard can be resolved through written protocols or management 
systems such as manipulation of work schedules  
x Personal Protective Equipment (PPE): Review if PPE can resolve the hazard (Maxwell, 2011) 
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2.2. General delimitation of lean manufacturing tools 
Current perspectives which consider lean manufacturing as a socio-technical system, have broadened its focus 
beyond shop floor tools to reflect a wider management philosophy which incorporates both technical operational 
tools and human resource practices. Its technical tools are used to reduce waste in human effort, time to market and 
manufacturing space. From a human resources perspective, lean is designed to promote more challenging work with 
greater responsibility for front-line employees through the use of cross-functional and self-directed work teams 
(Cullinane, 2013). 
Cellular manufacturing: organizes the entire process for a particular product or similar products into a group, 
including all the necessary machines, equipment and operators. 
Just in time (JIT): a system where a customer initiates demand and the demand is then transmitted backward from 
the final assembly all the way to raw material, thus “pulling” all requirements just when they are required. 
Kanbans: a signaling system for implementing JIT production. 
Total preventive maintenance (TPM): workers carry out regular equipment maintenance to detect any anomalies. 
The focus is changed from fixing breakdowns to preventing them. 
Setup time reduction: continuously try to reduce the setup time on a machine. 
Total quality management (TQM): a system of continuous improvement employing participative management 
that is centered on the needs of customers. 
5S: focuses on effective work place organization and standardized work procedures. (Abdulmalek, F. A., 
Rajgopal, J., 2007) 
Those lean manufacturing tools are viewed like a support for human resource in the first place but for the 
company benefits too. The tools can be used for a better perspective of the companies, for a prosper future, for a 
long employment period. 
 
3. The research approach 
In this literature research, the main materials which are evaluated and representative for authors’ approach are 
illustrated in table 1 below. There are 5 scientific materials, from different domains with different conclusions. Lean 
manufacturing system has more than one face and this makes the interpretation complex and in a continuous change.  
 
Table 1 Overview of research in Lean Manufacturing problems 
Authors (year) Study domain Name Conclusions 
    
1. Theoni Koukoulaki 
(2014) 
Occupational health and safety The impact of lean 
production on 
musculoskeletal and 
psychosocial risks: 
An examination of 
sociotechnical 
trends over 20 years 
Identifying 
discrepancies 
between the practices 
of lean 
manufacturing 
theory and reality 
(The link between 
JIT and increased 
stress and pressure 
among employees) 
 
2. Sarah-Jane 
Cullinane 
(2013) 
Philosophy Job Design under 
Lean Manufacturing 
and the Quality of 
Working Life: a Job 
Demands and 
Resources 
Employee 
identification of the 
positive reaction to 
feedback, the need 
for accountability of 
employees 
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Perspective depending on supply 
and demand through 
various trainings, 
motivation, 
promotion 
 
3. Amanda Morse 
(2014) 
Mechanical and Industrial 
Engineering  
Evaluating the 
impact of lean on 
employee 
ergonomics, safety 
and job satisfaction 
in manufacturing 
The need for quick 
involvement of 
employees to adapt 
and meet the 
demands, the right 
combination of 
security, usability 
and satisfaction in 
avoiding conflicts 
 
4. Pedro M. et al 
(2014) 
Production and System Workplace 
ergonomics in lean 
production 
environments: A 
literature review 
Identifying and 
implementing Lean 
principles 
misunderstanding of 
inappropriate similar 
solutions to all 
situations. 
Notification of the 
literature there are 
reporting an 
improvement in 
stress reduction in 
lean manufacturing 
 
5. Rose, A.M.N., et al 
(2011) 
Mechanical and Materials 
Engineering 
Lean manufacturing 
best practices in 
SMEs 
To work properly 
with suppliers and 
customers Lean 
implementation 
should be done from 
the inside, through 
the involvement and 
participation of 
employees  
 
In the first researched article, the author does a literature review in order to identify the lean characteristics that lead 
to positive or negative effects on health and safety. Over the years, appeared some changes which modified work 
conditions and human demands. The most appropriate conclusion of this material is shown below in Fig. 1. Are 
illustrated the discrepancies between lean theory and practice. 
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 Lean theory  Lean practice 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Benefits of lean production, differences between theory an d practice (Koukoulaki, 2014). 
 
In the second scientific material reviewed the quality of working life is evaluated, including the feedback reaction 
in order to introduce trainings and various promotions like solutions. A questionnaire and an interview about work 
related well-being was used for over 200 employees. The results of the study demonstrate “the direct and interactive 
effects of lean-specific resources and demands in predicting motivational and health-impairment outcomes for 
employees. In doing so, they highlight the need for organizations to consider how lean-specific demands can be 
supported by the availability of complementary lean-specific resources which in turn provide motivational 
challenges for employees” (Cullinane, 2013).  
The third analyzed material shows that “the study also supports the theory that simultaneously implementing 
multiple improvement tools through an integrated approach could result in an increased benefit for the company 
since steps and documentation are not duplicated and the project area receives support from many angles. The study 
supports the theory that companies could experience increases in productivity as well as benefits in employee 
ergonomics, safety, and job satisfaction when Lean strategies are implemented through an integrated approach. The 
integrated approach for a Kaizen event supports the proposed relationship between employee satisfaction, 
ergonomics, and safety. Maximum benefits can be seen in all of the areas if leadership acts quickly and properly 
involves employees. Overall, the Kaizen events helped to encourage communication and employee involvement. As 
a result, the new processes are both more efficient and less frustrating for employees” (Morse, 2014). 
“If looking at the basic principles of Lean Production Systems (LPS) it is possible to ﬁnd concepts like the 
continuous pursue of waste elimination, called elimination of Muda, as well as the elimination of Muri. Since this 
paper is also about human factors, special attention should be paid to the concept of Muri elimination. The Japanese 
word Muri means physical strain or overburdening. Any actions such as “bending to work”, “pushing hard”, “lifting 
heavy weights”, “repeating tiring actions” and “waste full walk” are considered Muri and consequently they must be 
eliminated according to the LPS principles. Any implementation of LPS that does not reduce Muri, or even worse, if 
increasing it, as reported in some publications, should not be considered as fully representing the ‘true spirit’ of the 
LPS implementation (Pedro M.et al, 2014). 
The fourth research presents that the “workers are very important and have a central role in LPS, so it is important 
to guarantee that they feel well and that their health and safety are assured. Nevertheless, it is possible to ﬁnd in 
Autonomy 
Empowerment 
Workers 
participation 
Lean production is 
the best way for 
organizing 
production 
Limited autonomy or 
closely monitored by the 
management 
No real power/ Depends on 
the social relations in the 
company 
Limited 
participation 
Implementation of lean 
production is uneven 
between 
countries/companies 
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recent literature a signiﬁcant number of papers addressing negative aspects of the LPS implementation regarding the 
workplace ergonomics. 
 
Although the impact of lean practices in workers’ safety can be an important issue, this impact has been neglected. 
There are also recent examples of the analysis of the relationship between safety and LPS, for example the use of 
some Lean tools in a nuclear facility implied some statistically significant variations in the injury/illness reports” 
(Pedro M.et al, 2014). 
The last study shows a list of practices which include: set up time reduction, visual control, cell layout, standard 
operation, Kanban, continuous flow, uniform workload, small lot size, TQM/TQC, continuous improvement, 5S, 
quality circle, multifunction employee, training, teamwork, supplier management, preventive maintenance. “The 
proposed practices were based on three categories; least investment, feasible to apply in SME and recommended by 
researchers” (Rose, A.M.N et al, 2011). 
4. Conclusions 
The conclusions are pointed in table 1: the differences between lean theory and lean practice, the employees 
needs for feedback and direct involvement in the company, stress reduction in lean manufacturing through reporting 
all misunderstandings, the inside collaboration between employees and managers. All this together represent an 
ergonomical perspective through Lean Manufacturing. This paper illustrates a comprehensive literature review of the 
last decade regarding the possible impact, both positive and negative, of Lean Manufacturing on the occupational 
ergonomics (Pedro M.et al, 2014). 
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